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[11*111 ] y-ji-^ji'mzi miK^titzminm 
kx.K<immi,zi. 'onm^titzm2mtix.mzmm 

mm. 
mmz&^x. 

s 1 comminm^ n i , s 2 «K«Hiif*s: n 2 1 l 

0recO«*AtMLT, nl ■ dl = n2 ■ 
d2 = A/4J;=5r§J;-5C> Sl<^fficO»»d 1 }:»2 

«K«Ji;%d2t&iftgt, mimi:m2cofRi:m 
&mmmmtiizbi,zi>)^ mtm^^mtx^ 

[«*l|5] JTiti 11 Lik ) ^ nf 1 
»S««Srra5l < r t C J: OrKPfiSr^ t ^-fr^^^ i: 

] 1 -5 «v^-«i*H:iea£0#«^ 

■trnM^h^iiii^mmt txmm-t^m^m^, 
immi ] 1 -3 «v^-«i*H:iea£o#Ji^ 

[il*Jl8] W«II4i/tij:5CKit(^#li^xn« 

izji^jmw>mmi:ie.mz'n', -tizi. 0 miestgi 
iz xm^TumMmifm-tK. z. t mm-tz, %m'^ 

[iismi 0] m-^-if'Hztm.cmmMzh'.'.x 

t, i«««&W«fkfCOTfCm2«»Cj3(t 
IS2«»*»iilSl«»A.i:«&»$-fr|,i:#t, S 

t, i«ra£*SrfMtTS 1 (nrnzantviv-yiv 



(2) #gH2 0 0 1 -3 5 0 0 1 5 

1 1 ] i»*ii9 a/t(± 1 0 \z'm.nmm'& 

y";l^- ^^Vl^iS t J: I. MJfM t}l L /tMfBST" 
Sa«iltB2rtf ota, m 1 wait i I.MJfM»M5r 

=ffv\ m^^x%2nMzi.hmf&mm^'fiyK lar, 

2-9«»t i l,Ji»iSi!!iB|&Si:(:ff a J: a t-ti. i t 

10 tfcV^T, 

a, S2«»tJ:l,Ji»««!BIS:ffv\ Mv^TSlW^ 

t:j:i.i»)»a£tTV\ aT> 2r><m,zi.hmm. 
%m-xmzm i. a t-ri,; t imitttm^r- 

[««« 1 3 ] w«ja9- 1 2 «ov.-«i*>tiea£^» 

20 SL/.mi 3lti^ |}J,S±«^I t±±«(LHft <5 
i \i' I IK I /- J II 

■^ta2r««aWk?:®«?-ti:l.m 1 «Xt 'yy-k . 
mm 1 #±(f mIES 2 

miE»2«*«A^<i?l S±(f mlES 3 

30 mieS3«*tt*^ii5l#±(f^:M&mieseSSa^ffl 

W4 XT r*>/i^rl.ISS:i» 0 iiL»f-r I. i 1 1 J: 

I i«*JM 1 4 ] if sRia 9 - 1 3 «v ^-rii*' tEa«» 

mmizii\,^x. 

'Jx 7-,d*'(TT/;i^.'>'), ■'M?5riR'&:L/;lg2fwKtl 

; 7)f5 3 :7^^^m<^^\';im.z-i\ >-C» ij ^;?./&2:tf a 7t*^ 
7-,R-^lR'S:L/tlg4^)«fl>: ^fflSL, 

&iS«§-tt-?.^ 1 «Xx -y Tt , 

miem 1 ^>?l #±(f^c«trmiBS 2 «*flt 

AiiT U y xJSSrff a ffi 2 «xr 'y , 

miBm2 #±(f mlBS 3 

•yrt, 

50 miem3«*e*>fe§i?±(ff^«srB!riaig4«*«c 
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« 4 X X •/ TA- * I. IIS Sr IS 0 S L^ff -r i 1 1 i 
[ 11*11 1 5 ] if*! 13ttzlil4 fclEaoS®* 



[0 



1] 



t i m ± * t= f F 

f mm ± ? Ttitjf^ f 

[0002] 20 
MASc t i A It, LL 

^^j:JVjji-i.Bytfi^tti?,:i!il,z^j:?,, 

mi^mm-mmnmmm. mm^. mm^titi 3o 

«J:5=5rtt«S:fWLT- tit Hi. «Mfe5 8-2 0 
8 1 5 4^^^#fci±, Kft^^-y (T i 02 ) trssft 

ir^* ( S 1 02 ) i: S:fflV^!t*II'\T-nt8;§)ig(c J: ') 

8-5 033 1 2 mmm»^tfWy 

[0003]i«J;5^, «)i'xf-otSjtP*lijt+'?.:^ 40 



- hmtmmmmmzxni, t v ^ 5 mmti'hi, . t 
SiTT-ny^x-y vmi. mtmrn'mzMmixv^i, 
KhVi'm.mhh. iwiat, 'm<r>^miz\t^ 

[0004] 

ffl iifif* i A i t #: 



35] ^ 



ifii«(7)s;w 



[0006] 

[i8ffi&*ft-ri.!tft«#a] (1) ^mimxm. 
mt. v;p-^>ffitJ:o»«$<t!tffii«Jii:Si:ia 

«»t J; i9»lS?tiitS2cr))Ii: ^SStM-TI. i i: 

[ ~] - t 'l.1f(± ±j±;')mi 

[000 s] (,) +lfcBjf-)tg3;7)«„tri± ±j±;7)lgl 

lc')P7)gJ^:prn 1 t$ ^ ip )@Jfr=;:; n 2 t L/L 
hJC Pirl!f)(6JI\I^WL ^ 111 .11=112 (1 
l = k/ Ay.ti.hX. ){Z 6f51.7)P./)lf/*(l 1 tlS2t') 

nmwsmb.i.zki,zi.y) . «*AciEfcS4-S.^ 
[ 0 0 0 9 ] (4) ^mcom i^B«i±, ±a«S3 
PdSritS-arl. .1 i: C J; 0 - ^iSii«ft««*«-ai« 
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[0010] (5) *l6!B£7)|g5£7)«J^ii±_ ±}*«lg4 

[ 0 0 H 1 (6) *»J3«S«6«®»±, J:»C0*1 

IW-I. *^«^ I. J: a t L!t t, CO-C* I. . 
[ 0 0 1 2 ] (7) *«BJ(7)g7£iD««f±, ±a«Sl 

[001^] (X) 1=m-')?g8«')«(«(i, ±i*f)^4 

m6Ji,Hi|i.M,i«is/<k.'i;L(:oi>-Ci')€#jg?s): 
«g-t^».€?:«^*tM-t.:, J; ') lzlt^hc')XhZ, 
[0014] (9) «BH«S9«M(tl±, '/II - Yll 
ffitJ:i9)i»Bg&fi=a/SftWlgl«.^i:, J<5i>a«iiC 

[0015] (10) ^c^hHwSj 1 0 WSSWi, ±ii<7)m 
««Bm£«««f*«o!t««-!^«$*l. J: a t 

mmLxm l tottS V';l.-:>-';l^S*i*ff Sni. J: 

[00 1 f ] (11) H \ ^ N.li > I ji 4 

<)i;/--(±ifii 0 (T/ -M -om^m >ukii 

[0017] (12) 1 2C0ffi«i±, _tj*«^ 

9 4/1 ami o««jatffii.^Ji^xns;tig«»jt* 
P§£=ifota, S2»S^tJ;4S»Ma£ffv\ 

[0018] (13) *J|BBciDS 1 3 «««f±, ±a«S 
9~IS 1 2«B«fc«l,*)iA.7-n«ji|R«»t*ac 



(4^ #gH2 0 0 1 -3 5 0 0 1 5 

6 

il^ift-r IK?: I tiW, 1 «7Wfii; , ; wASt L < (iAMlk 
U'UUzW.2n7\<.mt . 7j<5rK«L/tlg3«7Wfii;, S 

1 «5Xx.y7"t , Hi li,gi#±(f/S 

M&S 2 £0*«t AiiT U yxm&ff a » 2 WXr .y 
T-fc, S2£0*tt*-*>5l#±(f!tMS:»3«*«(:A 

10 5l#±(f!tMS:SeSgaS:fflV>Tett§*l.»4WX 

^.ifctJ: 0- V;l--y;PffitJ:l.)I»iS&tTa J:at 

[001 ] 1 *^Bj! mi « tS ± ± t II 

^1 ■ ft /■'^ ntS P 

fet'T, ll2«S%«iS(ii;L-t, IE«MltS^5r^tf!W 

J ti n -ai t- <. r n 

20 ta 1 6 « 

I« H * « 1 
mi<7 HI M i aiSf^B i 
mi 7-r y W,l t 

rt, S2iO*fli!)><i§l#±tf/;««^S3«7j<«tA 

T-fc, S3£0*tt*-*>5l#±(f!t*«S:S4«*«tA 

tiX'jy:^m^otS4coxT-yrt. co4XT-yrtf 

30 tJ:l,M»«S:ffaJ:atL!tt,Wfc.e.. 

[ 0 0 2 0 ] (15) *«Bj£?)g 1 5 «ffi«(± , ±a«ft 
1 3*/ti4Sl 4«r)m«fcffil,*)iA,rnffijtM«»ji 

I ^ ^ t ^nfim-khi,z^cr,t-.^Bm 

tit iimZuMniKfjiihiL i 5 C L , A<^am$)l^ 
iMf -rs ^ ^ 5 y ^-'^ J: a C L7t i, crix-h&. 

[0021] 

[»BI§««)ti«)Fm] HT, *«BjS:Hs^-ri,«)tSWffi 

40 izm-^^^-^xnm-ti. 

[ 0 0 2 2 ] § 1 . ^mnm&m-'^Tammmcrm 

■rif!!BiTBiaT*s. znmva. *Kio«±fflt, ? 

iWBWMXl, X3, X5, X7i±^-^i.-ffi.|ilttt« 
*><i=5rl.Ji-C&0- «»Bi^MY2, Y4, Y6t,-e 
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»M2 00 1-3 500 1 5 



OJfML, ffiaSB«M (a/t(±iSa#B(7)M) iicK 
[00 23] y';l/-y;l/iS (sol-gel process ) t±, m 

mt-i^mvx, a»ir^tfV;i^ (soi > 

tfi-';P (gel ) eoiimiBX. j!f9X*l,V^(±-tr9S>y 

mttxmmv. i9 8o^Kt>t>mi:mm^ lo 

i65=5r$iXTV^I,. 3ci:i8«ffi (Layer-by-Uyer E 

lectrostatic Self-Assembly Process) (±. 19 9 0^ 



^h^r/ 1 mm m 7 t 



lliiE 



■^i^; i: # tJfM^ titJit-* •) , fSW B 2 
1 2t±*««fi^ (S!ti±iE«fif«E^) &*tfi8?a 

[0 0 24] maLitiot, #«'sro«jtffi&gJl 

*«Bj£?)j:at, V;P-^';Pffit J: 0»«$<i!t 30 
Sl^Mt- 3S:®#ffitJ:0»«$<i!tS2£OJi}: 
Sr- Si:t««-ri.ri:tJ:0*)I'^.Tn«ii)ffi«|ig|R 

i i: »X% I. . H 1 C*-r«f(4, «»#B«Jf X 1 , 
X3, X5, X 7 =5:0- «#B««Y 
2, Y4, Y 6 fc^rl.. «8 

»:«2-5«#SS:#tl.. 

[ 0 0 2 5 ] IS 1 <mmt. «sw4)i«fcosBittt^ so 



m-i. Z. h hiiX-hh. ff*53If>ixT Ml.*=(iff 
)Eii*!J|]fcl. t ^ => ••,ytt}i\zi. l.tM«*S 

[0026] S2««faf±, *^«^ t UTWOTta 

*«#«W JrL^ itit+itt (fixTfe 

0 *H» PffiS ilrfJ t # 
«#H<^rj)f-^±5 (ft 1rW-W4)i 

/ li's.-rnts w art n 

s a *4fpl g-g i^m rat rt g 
S;*±L -ti:^ i ill 

* 4S± iff 

ttttW<^rt;f+nti n 1 4- 1 i ( 

1. 3-1. 6S«-C*0- W8W40**^<iHilf*« 
*S<M=5rS2«fff4&SS?-«..Ifcf4WC*l,. * 

^3B^ fc \.x(rmi\.zm.tz^m^r-uimmm.-f 

hZh»X%h. 
[00 27] §2. 

wmth, v'li-yii-mm^a 1 9 7 oipmfi*-fete 

1 9 8 0%iaK, #BIT■S^tBf?EAS^ffc<^ 

ijiittM->Tv^s. -t«S2|siga(±, *M«f«a/t(± 

02, Ti02, Zr02, AI2O3. BaTi 
O3 , LlNb02, KTaOs , In20-SnO, 
LiA102, Na2 0-B203-S102, SIO 

2 -T 1 02 :&f(7)^aBft»»IBt: 
ffifc J: -jTSSK-ri. i t *5-C# I. . 

[0 0 28] msti. zcr)V)v-y)vmzX'>x. m. 

1 oic^ft^K ( J; i5ft*wt(±, mmimcr, 
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SI) «i»ig*jfM-ri.-K6()^#iiiisrs^-riiiiaT-fc 

1 OSrIim-ri.. Oi±, 

(OH- ) ) r«3»ilSr*t-Cj3<J:at-t-l., »C 
Xr.y7-SlC7)^|:««C0IS&fi=a. -r=5r*)*,, 

mmttzTmi 1 o&fflSL, 1 omzm& 

lOSrAiil.. ititiO- MlOWjSBWKiE^ 

5:^5%, 7Wf 1 1 0*^/','3l§±lffcSfgariJy;^S5«A 
-5/^;7j<lf 1 J0(-7ii , M !l, ' i^lLd-ftSrS 

S 3 «JIl7j<j] Sls'iIfS X _ ,tt t I Jr IK-^ L 

!^;7j<l| 1 3 0 SfflSL , *fi 1 2 0A'.i?l3i±tfyj«« 

1 osr^wii 3 otAiL, mummiziimitzmitis 
^m-tm»mm^m^x, ^wii 3 0*><i?i#±tf 

[00 29] t-C, XT-yrS4«KarSi!p-^T 

««Ig-Cf±, -ftW(:(iJD**5=)f !> r t V ^ 
•ft, »&TmmaxN2 (SS^rtJ;v>) £o>:i^Wt 

[00 30] -{SBrj,-v;l.-^;l.^-C(i, 'Kffl 1 etc 
JR'S-t/jf&fffitL-C i:Mr;l,a3f>b (Metal Alkoxi 

(i M (OR) n^,/^(i:¥:jfc*i3iiaifeK(i:&ftTfc 
0 (M(±(iS«#M, Ri±T;i^^;«) , t;hi-;p« 

I.. !ti:;ttf, M-it^^'y (T102 ) mmimm- 

KnThtlti (M*STl««-&) , ^^'y^'h^i'K 
(Tl (OR) 4 : Rt±7'^;«C*l. ) * 



(6) #gH2 0 0 1 -3 5 0 0 1 5 

1 0 

^jummmmi.zi-i' y 7> ^ ^ k it/tfsesr 

Atl.Tfe(tlfJ:V\ a/i, Xx'7TS0«SSWi«ia 
l®T-|±, SKI OWUfflSr, /ti;;tH\ 3-^;l^*b7" 

(OH- ) r-ai5ixl,J:5^m»M5r=if-:.-ti3(tKJ; 
V\ 114 (a) i±, m.lOcr,mmi\ tKnJf^;l^at- 

»ii;t««&*-r«siar*i. . i a =5rM i o 

(OH- ) tig?aiti«^ar;P3^i^KM (o 
R) n*S|R«$ill,i}:t5rO, r;P3-;P (ROH) 
*Wtait-ifc(cJ:0, *«±Ktt, o-M- (OR) 

kuommtim?,^kiz^j:i.. 

[00 3 1 ] 7^ 7 Sii7)l)^ 7,„|:fii, / I) ^7,?? 

?*¥SrfflULaj;t t^c It ±)ti?)Jl(+(9ili?)J!|„ 

f^'. y Icfj-i^ >)yy<„i:u ,lcUi:') «S 

^i,bkHz. )mmnffili]'\i^'^)lX (OH- ) k 
^mT!i^ziii->]=<Pvyr,i^-ii>l. (R) twRiEtiO 
iltSil/i (i;()ll) £)SliJ$-a-|.ii;*5f 
^<7)SS*, 7WS1 2 0l;J;SiJyx?S*>ii,g|#± 
(f!tM«H«Wli, 04 (b) ««itiatS^-rJ:a* 
tiWt^rl. (^KMt«-&-r.?. roRj m<r>mi. S-f 

(OR) fcvianjtt, H2 o*sjii*)0, r;i-^;«R 
30 *sr;P3-;KR0H) }:LT*«l30i*itig(tai-r 
(^Kr/W^i^h'fcLT, i-^yyh^i^rtrm 
v*«^, 7'^'y-;p*5»(tai-f-;i:t^ri.) , 

ffi««®l±, 04 (c) ««5tiac^Kl-J:3^rWi:5rli 

(llX-h. ii«MtlS&+S roH- J S«at±, £' 

m^mii-' iiitiisk^^'. ^<.^K, -zix mzx=r /-r 
S4(chi,>^ iK')#-rffTt mmm[zwmvx\^t:. 
yiiky^ /-iiii'Wmnzn'^^ii V ;i, \tm".yii 

40 [0032] rS)^ 7,^'7S4 ;7)iK«I1SA'1ST L 

B^fiTii sMioii mu) m^aizif'.-tmk 

04 (a) tS-r«S, MW-TiXif, XT^/TSOCOWi 

wtisi#c«o-cv>i,. -e;-c, ;ioia4(c) ts^-r 

«»«M1 OS:, ffur*fll 1 OtA^iii-if, ^KT 
!Va^-^Y<n\t^m-imV'^hitt^k\iZts:t. *>< 

ti±, 0-M-0-M-0J:V>aM*s»ligS^lTI9>< 
50 :ikKJ£t (04(5) CS^-r roRj K^, 114(c) K 
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1 1 

1 ownfflttt, it-lt^^y (T i o««ffiT-& 
T i 02 «««jT-&i.A«, #e-r-s.it(±T-i^^v^ 

[0033] §3. ^esaa^a 

r-by-Layer Electrostatic Self-Assembly) 
ii:t«BU>:*ffif&0- 1992*tG. i'-vA- 
ti>l,ZX'>X^^tU:: (Decher.G, Hong.J.D. and J.Sc 
hiit: Thin Solid Films, 210/211, p.831(1992)) . C 

mm (-»t(±, ncnmm&:'i-7-i'.mimm^(> 
m^-tm^mnm {ic.mmm) imztti^x^ 

OH-a&»ALT, MjSffl«ffit Lrm<^«^4 
lJi«»K*s»«$<il,. i3LT»*$<i!t 

t,z&mth - y ff'X-& . -mmmi: h tzwrnrnm 

Ki^^HfiaSmwo 0 0/1 380 6-5i-5:i:'t:Bf1.i^3tlT 

[ 0 0 3 4 ] H 5 (±, -mtciimm'mnmm.wMi 
in-m-mx-hh. Htfev^T, miwif 2 1 ot:i±, 

lE«it»«*"Uv- n7Y4WmW<tL(,ixX 

feO, Ig2«ffi2 2 0ti±, |i«««md^iJ7- (r- 

tLT, /ttiH*'5X^i^U3y^i:cri^l O&M 

T, W«B«ffifi:f!:t£Omffif&-^;tl.. H6(a) 
t±, iWidfctr, Ml OcO«B*»'tfc««L!t« 

1 0£S1«2 1 OI*lCA<ll.i:- *«1 0<7)«BC 



(7) #gH2 0 0 1 -3 5 0 0 1 5 

1 2 

•sitt^a. ia6(b) i±, iE«m»®*"uv-Asts» 
Lmmiiv:i-m±mxhi,. zzx. iwssiosr 

m2««2 2 0rttA<xl.i;, ^S(±, SSlOWUffl 

«U>:«S*S^mt:iaT-*-S., ;t5J;3t, MlO 
S:Sl««210t»2««220}: tiS tSilS* 
•Ct9>(W, Ml 0««Bti±- iE««*K*rU-7-*» 

[003 5] tiotti, H6tS-rifc4;Hf±s JSaSrS 

t(4, H 7 *> 5 1 >t±a 8 tS-r«;tlll tiSV 

mm (mi«ti2 1 0A>iiMi osrKoaiL. ig2« 
tt2 20izt9:it2tt-ffmm) izh»K>i'm^m^m-t 
Wtftrnxh^. SSI ownfflcu, mz. imB(^m 
MmmizX'<x. ]Ei^->t.Mm- <> -?-fj-t>^xz^iiMS 
20 mmA 1 mi A»hxh>o. zmmAnzx-^xf? 

mh9-uy -l) U ,1 i) , %5 2 i')tff 2 2 0 i'lHW**! 
H,t-'J-?-l./,-Aliil(;i«i', U. -tC'j /. i.iflj o-r 
m2<7)«2 2l)|'.l(; ;LI1'iI."1(<,i'. 'Il 'J.OIJ Ml2.'i 

ti 2 2 0 rt wAW^MH't- 'J V- b v t Jimi;isii,^ 
L, S2)ia«»MB2*«?ill,ii;C5rl.. tzK 

hm'S.mm^Lx. t«TO«--K'jv-b 

*-ii=5r.e.»2JiB«»ffiB2*sjg<;5^^-C<|,}:, Ui 

30 [ 0 0 3 6 ] ^rfc, i«W«!B|tfflVi|,«m;if' J-7 

S < ^j: 0 '] > 5 < ^x ') ^ (t+ ^. ft , h-^co^m 
-it „ L 4 I )| ( ^1, K 

[0037] H8t±, i«j:^^:SiI»aSrlirlt6IlIff 

40 cft-C CIT, ?f«1IBi'))i£til5!c-t^j»IIAl , A 

*t«@^))i-rttl£-t^.»l|B2, B4, B(,i±, ti'ilg 
' ^: ,6 lit * I i L , 

(sajMwiisiat J; -oxmm-tt ; t aststik* s . ± 

mii^ti,zi:^ifi. zi/)fm&i,zmi,tx-ii. aaw 
^j:x.m.9mY2muzti. ia^ia^iMsaas- 

50 -^tt-l 2lsIfi=ttfJ;Vitt*-S.. 
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1 3 

[ 0 0 3 8 ] ^fe, £Lh(±, sEncommmu-r-m 
[0 0 3 9] sf;, Hsfti, 3s:(K«ffi«Jsa&M 

•f^tz^^ 2-3<7)*<t2 1 0 , 2 2 0S:fflV^I,mS^L 
«M±I±- ;coJ:-5=5r2-5«*tt2 10, 220 
t«l 0S:3ti:ta)t$*l,«!B|S:ffa}:, MS:- 

[0040] iwHS CS-t5^g-C-|±, 'Mi 2 1 0 C(± 
lEWWe^S-irt-igifii'iK-gSiL, *fi2 2 0(:t±m 

»lS-ri.tf4, «6<I(J4, Sfgl 0*ri5}7l<ti2 1 0. 
2 2 0tSStAixfLHJ;i,\ /iZ-c, CWiSaTIi, M 
7j<««?S«MS&B»<yc*i(c, 7WI2 1 0(c|i«SL-C, 
3^«UyX?Sffl«7j<fl2 11, 2 12. 2 1 3*iiStt 
liti, 7j<«2 2 0tK»LT, 3':>coOyx'<m<07m 
22 1, 2 2 2, 2 2 3*5K(t'iiXTV^I>. 'J yXjSffl 
«7j<«(±, ^-ixeixlH-foffciij'ai^^rV^*'', 'Jyx 

[0041] cm9i,z^mmim^x. m.io±. 

m.1 Ot#LT«H«HS:tfv\ HHtWW (; 

n<r>m) ^^i. H6(a) ts^-rj:a=5r 

fgl T-^ =t Itf 1 Irtl Ail crmmi, 9- 
n tl i F 1 4t i- B « 1+ IE T^t 

m\ Iff 1 / '51 ± 
i J tfi 1 1 1 1 ^ III ■ » 

7 „ <T J tf 1 ^ ; 7 „ ^ 

Ml Jtfi rt( 7iL 9- 

»1K1 Jtf 0/ ?l ±(t il 
Jffl 1 ^ IBI At -tirt J X 

!S£=ifa. ^LT, 7Klf2 2 3«Uyx;g*s:STL;t 
<i, M10&fflf*«2 10l*l'\i:Aiil.. iWia 

«0jgL,ISYSr6llI«0igtTff;ttf, ia2CS^-rJ: 

5*1 2)i*»^>«i,3£i:iaMY2 (Hi«m2#B« 



(8) #S2 00 1 -3 500 1 5 

14 

[ 0 0 4 2 ] § 4 . if%mmh^m-^^^m&m<m 

yAftCi OI|ff«Srft-3/tto«lgl«5ili;, 5;5tS« 
a(cJ;0iifMSr=(f5t»«lg2«5fli;Srlil:L, |BI- 
«*«t*fLT, ;ii.'i2o«*tJ:SJiJfM»iSS 

f±, §2tj3V^TKBSL!tJ:at, H3tS5-tJ:a=5r« 
10 ftS-tofcgaSrfflSLTfcWfiv^L, S2£0»}:t 
•Cf±, §3tj3V^TraL!tJ:at, H9tS^-rJ:5=5r 

[0043] y';P-ir>ffi(cJ:|,HfMtXi:iS«ffiC 

)v-f)vmzxhm^imim)[z\'^\^^ isiSicoMx 

20 IJffML, IMT, 3£5nS«ftCil.)»F« (Y2, Y 
4. Y6) tV')V-'flVmzlhmf6A(y-3 . X5, 

X7) i:^s5Wfott?>s, mm. V)v-fivmiz 

J; o-cm 7 »i «)■ X 7 &JfM t /iB#,iSt-*M7-n-fex 

[0044] toti, vtv-vtvm,zi.hmf&m% 
tffa»^ti±, H3«XT.y7-sot*-rj:at, * 

«10t*f-ri.*«ffia*s£«t5rl.. L!t*s->T, H 

30 Jtatt-caaMapg&ffoJta, H3ts-rffii£^ 

»tJ:l.«WS»l&ffv^ (SOiiLISX&Wtlllift 

mtmff-ti) , sv^Tla9ts^•f-S2«jKtj:l.)■ 

fflSOTg*<TV (#9R I?gY*-?I®[ali#OjRI 

lir -r-( i Iff Bt ajM ^5|;<T , 

X I i Iti SB ^liffeEJ* 

J; fTf r ui liff.is 

ui T J T T i gff Bl MI -xmz 
^i^X^^zi'iUfi\■>. 

[0045] J, -r-l 7 j^KM^Atm 

t(±, mmm\izm&Mmtm,'}tzmiBx-^m 
lenrnzammmMmmi^titi^o^zL, a 

m2£ri»A>ii»l«5S'^i:«&W3*l.i:#t 
J; 5 Ct, ;«Sl£*&fMLTSl conceit I. V/P 

50 -y;i-ft*5swf sii-s. J; a t-f-s. t , ^mzitmms. 
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cr,mztSiftXi--yrS4i:'^l-lfzKmX\ *(g*[31 

(:(±, Bl4(c) t^-Tidt, twitffif (OH-a«ji 
TO) i!«-5!t««i:5ro-CV^I,OT, ia9tS^-rS2 
cO^tfcV^T, *«2 1 Ota)t$*TiE«ffiTO^« 

T, *«2 2 3«UyxJ§*>/i§|#±(f^:««tj3V^ 

T, HfrgcoKtia 1 omwmizKm^m) 

[0 04 6] tzkm\ SiiTSi^t. E19(07l<«2 
1 0 ( IE itM'mf ) I " t ) " ) 4 / ^ 
taffita (t 1 11 1 I II II I B&frf H 
7]^i '5'^()oo) J it Hi 01 i igm 
t.t I - t )"/ ) 1 1 

1 BSftF \\ ] f I 0000) -^;iLy*«6 

If ) / I ±it/- -im-fei-'-c a 
II 1 1( ( yuiLmtn-^t mt-^ & 

CWIxlDiSCOO (4, KfcSOH- tiBlWc, ^JRT 
*«Sr^-«iiH3tS^-r»'\t)oTt9>#, *ttl 1 0 

[ 0 0 4 7 ] =5rjs, ^^mmtm-^Tnmmi. 

< Bg&M&SSWO 0 0/13806 ^&«tf± , i 

[0048] /ti;;t(f, HI Ok^^-XotcPiSKcOTK 
irBS»^2 0 5rliSL, ^«±fflfeJ;!/THt:, ^n^-' 

is-ri.. 7j<B^B«»^2 0i±^<xmisiir«iiigMSSi(* 

t-LTfcO- IWIiSa«aig|i5 0 (Jl*6()ti4, MiSIW 

=5r*a«l!)^ 2 0 a#^M 1 0 1 1 1 #*« (S 
l«»fcjD(tl.*«l 1 0, 120, 1 30j3j:yS2 
«»fcjD(tl.*tt2 1 0, 211, 212, 213, 2 

2 0, 22 1, 2 22, 22 3) taiL,A<l-?tl.(f, * 

«i on«mi,z-&m.mKm!&^ti&cnt^<nm 

t, *M»?2 0»«iiitt3E5:i»«K«li&$)fl-S. 



(9) #gH2 00 1 -3 500 1 5 
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r t t^-g. . i 5 LT , *a1,fi|Jj^ 2 0 WUffltlfSIAS 
JgSgSilS t , m^ir,m<mmi f 1 1, i t 

comi,zmmm^i& *) 1 1 *\ 

MKl^ 2 0 fc LT. ]tgt#LTJ?i?**5+»t/h§V^ 
10 2 0 W^Kit «ratf±iiiM»Mffi*S|S 0 i^tzib. 

ammm 5 0 *s«aj Lfz^mmmn f 

[ 0 0 4 9 ] Slilii, *»j!tfSI.*B^xn1f jilSSrS 

jt-ri>iei:t4, mmk ki^izAu'hmm^Fi^Amznef 

izmixtitlX'Azl^ MSffitt i.ti«7j<B^Bii 
[0050] § 5 . a«(^jK^j|?^(7)EM 

x^m^m^^ikizt^) ^<r>mii^mz^j:t. z 

[0051] !t}:;tif, HI IWMSBrHHtS^-ria* 
i±, -^ttl 3)lA>ii*l,*)lA,rn«iiM«MT'*'5, 

Y2~Y 1 za-ic.s.mm-mzXixm&^tLtz^Wftm 

*><=>^SIiiT-|>4. V^i, *li«HJiC0)ffiSf*5rnx, 

d X 1 1 , ^mwmmcomimi: n y ( jcsk* 
mzii'}Xi¥js.^titzma. mmui^ mimcom^jt 
40 2 '^mmmff'x.mzm m^timmk^j-'X^'i.ir, 

X\ ZZXnmmnya^ ;«20«»4M«)ffitf* 

Stt* s i ix-i^ 3 y t J; -iTSto^ ; t A^Tixtgx* 
I.. /ii:;tff, zcD^m^T-^mmmco^mmixm 

&eoAMn^i^-^XAMtm*XcDm^ti.k. i 

<ny(i<nmns<nmi,zmmu (mtiiifmm 

it. 2-0(7)ailf*nx, nyfcScfV^Tgai,. Ui*s 

•oT, m^conmh-oxxsitfzm^mmmM 
50 set, ;:)fi*.««s^«^rn«jt«i*i-ci;'«j;ace 
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[00 52] -mz^ micr,mkm2comk*:izmzn 

♦*nl, Sg2<?)KcDaj)f**n2fcL^:tSt, 
CO«*AtMLT, n 1 ■ d l = n2 ■ d2 = A/4i: 
=5rli J: 3 fc, m 1 d 1 bm2er,meom^ d 2 

[00 53] tzkm^ HI 1 tS-tMCIii'-C , -ril 

-'fiv'mzii',xfm^tLtimi'^n(nm^ i - x 1 3 
tK mti-^y (Ti 02 ) izxnxmf&^iixh'-). 

2*5, m»«PAH/PAAC05;5i>a«ISCJ;'.-CtM 
^tlX\^->tiktlt. mti-i'>Mtm-/j'nK=2. 4 
4, PAH/PAAiOSSWUmytJfitJfWjMi y- 
1. 4 8SSi;^rl.. iCr, i)6li-A (,()(! nmHiff 

WjlitiD- nx-dx = ny-dy=-A, 4(000 
nm/4 = l 50nm) i:=5rl> i 5 C, ««t#icO«X 
1 -X 1 3<r>m^ d X }:«»B«JiY 2-Y 1 2 «ig 
^dytSrSffi^WfiV^ifct^rl.. L!t*5-:>T, i 
««^, ff;?^dx=l 50nm/2. 44 = 61. 5n 
jj;?idy=l 50nm/l. 48=101. 4 nm 
t^rl.. ^;-C, HI lt*-r#«^Tn«jtffi&, i 

W-^ 3 yt J: •) ;iO*)iA,Tn«aiR«*^»tt&* 

[0 0 54] -c7):7eiS,i7,^?h/U±, ;^')^)i'VT^n 
«jtSI«iiii** ««tC i; o tz h CiXh ') . 6 0 0 n m 

)&mn'&^mm-mm&m t t k i. c t 
jtM£f«-rtiH\ 0 1 2 cs-r i 5 tcm-mm t ^ 

i«C«S^)lA.-fn1titK(±- l«iS*«ffSSXl^ 
XI SCDHfc, ft«=fc*««MY2-Yl 2*>-«i-:. 
X\^tti>!b. ^><mMzi.r)mm\ih'^tzbLX 

*»jfc«|,^JiA.7-n«ji|RtJ:oT«jg 
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M^fffiSrfflv^l. i ') K-t-ixH\ ±i¥k LX^Wii 

i.. 

[ 0 0 5 5 ] a/1, ^Ji^xoSii|g5rffiB!c-ri.^a« 

i^tiX^^t, iitltf. HI ltS-rJ:a=5rf«t«*)i 
^TDHjiffitcv^T , H 1 2 tS-r J: a ^r*^«ftt*5 
#ii<lTV^!t»#t, iWHl lt*?ilTV^I,)i£Od 
10 *,«S7#a«JiX7&ra5l#- H13tS-rJ:a=5r« 
H14tS-rJ:a=5rJE^ttt«ft-t 

^tmxtt. HI ltc*-rf«tfcfc(tl,S7#Bi^l 
X7A>-|ai3l*>^lTfe»), ^WSSH. SI6#B«SY6t 
ll81S@^?)li^ St L/.lo;?))i (l--ri±Y6 
Shi ^) m-tiM *^t± nx- 

<lx=n% .U=A 4^^i,-A-iiiXm^mAiim 
■t'vStIo J|^ f>Si?)l5At± A 2t^nTj3 
0, (l!i;')lY2, Y4, YIO, Yl 2tl:t'^T2fg« 

^mm^^tXH'O, H14(:S^-r«ifiX'<^'h;l^f 
(±, **l±^»S»*«i:^rl.'<# 6 0 0 nm««*ffi 

n.cr>mm»mm,z i o o%fi< s -cifft, i«6 o 

0 n m«»*«JKt-5V^T(±aa-ri,JE«tt*mT 
[0056] HRt, HI 2 ts-ri a *I.S«« 

30 (HI 4«M-Ci±, 6 0 0 nmWJK) !tW 

com^i-umm^mmtx . attis. 6oonm 

[0057] C«J: d ^Ji^xn1«iiM&1«|5£-t-5. 

mhmm/mmh Lxmrnt i t m^x-h 
50 ~^<nm.mim.^9ymi.-fMi, stitav^*^ 
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[00 58] 

&m*'^Xti<. t-r^ SfglOtL-C, *'9XSSSr 
fflSL, inmmi. ymitA'J^i^ (koh) 
y-;W«?arii7j<»Mt-s.itt:J;'9, 814 (a) t^s-r 
idt, «H*st Kndfi^;« (OH- ) X-miytLfzi^ 

*1tl lOrttii- h;Pxy}:x^'y-;l/£01 : 1 
MS:WfcL-CMv\ ^^'y^'h^J^K (Ti (O- 
nBu) 4 : Bul±y^;«) & 1 0 0 mM««S-Cig 

fcViT, Sffil OSr^Wf 1 1 OrtCSTi-rBlCttiSitS 

itmmnui'n^. MMT, ciwsfgi osr7K}i 
1 3 c^tfii " 1 •jfWjmi-'jtmino -e LT 

XT'y7-S4T-|±. a«#.XSrSfgl 0CD^:S(W-5.^ 

L, ii;^*dx = b 1 Sum JSklLJi'^IPM^Mi. 
■fh. ^nt%(r>mMMi. tKDdfi^yl-a (O 
H- ) ra^bilitfltWfc^roTV^I,. 
[0059] iiCC, i«« 1 0««Ht- H9 tS^-r 

S2«5RS:fiJffltT, PAH/PAA«3ei:WKS:» 

*tt2 1 Otf±, 
-tLT, ^fUrU/l^rSySKS (poly-allylamineh 
ydrochloride : I1IS»P AH : 'fs^m.= 5 5 0 0 0 ) S:A 
tl, 7j<«2 2 0ti4, *«m»«*fU-7-i:LT, *fU 
77')lVm (poly-acrylic acid : IK^PAA : «-?M 
= 90 000) ^ Aixl> , t , 10-2 „ol/ 1 C7) 

7j<5rfflS-r-?.. 7j<«2 1 2 0*>*,«?l§ 

±(f«^'-f = y^\i. 7J<b1i«»^ 2 OWllfiJSIMJt f « 
^-(k* A f *\ 0f£O»i f ref = 2 5 0 H z 
Ltz9AS.y^tL. 7j<B2 11, 2 12, 2 1 3fcJ; 
WVKB 221, 222, 223WU yXfgtfi: , -tix-e' 

ti2»rHi, i»rHi, 1 ^iwita-r i 'J , - 

nX^tcJMil-^A^iVbLX. SDiiLIgYSrfiil 
«t>gOiSLtfv^^r*s<i, 7KI>B«a^2 0«l|j6)g«Ss 
f^t-^'L, W;?idy=101. 4nm«PAH/P 
AA«-&*WY2S:»«-ri,. i«i:#«M«B 

t±, coo-rnxmhtLmmh-^s-iX^-^t. 
[0060] 83 fcs^-m 1 cr>mzm. 

L.W-Mx = bl. 5nmcOMftf-^'y|RX3Sr»lS 
U>:». ia9K5^«2««CHt, W-My^ 1 0 



1 1 ) #gH2 001-350015 

2 0 

1. 4nm«PAH/PAAaiirf«llY4*JfM-r 

i«J:5tL-t, Igl«5ili;lg2«5ili;5r«5tfil 
ffl-rs ; i; t i 0 , ft»6()t, 0 1 1 tTK-r i 5 1 
3li*>^.^S#M'vxnSii|g 5r {«-ri. . 
[006 1] 

ftKSrSgtff a i fc *s-C# I. J; a t=5rl. , 

10 {mmmmmm 

[HI ] ^m^n-mmm,zmf'm^7-uwm<r> 
m&^^mmmxhh. 
[112 ] H 1 iiz^m^T'ammimmh^m. 
mmYicnmm^smm^-tmmmxthh. 
ms^if%mz%hm^7-ummnK&-mi,zti 

[04] ia3l:S-r#IS(:fcv^T, M±t»lS$ti 
20 [05] *l6Bfl(:fSI>:?H's,^n1SJiR£^MS-ffitfc 

[i^i>] Rl5(;.j,1 '<f|i«^nA(; U.)isUi;i,!cy))i,i)i|i.i-,|, 
[07] 05(cS^«Si»«ffi(cJ: i9*^UT-*stt«-f- 

h^^^fmxhh. 

[ 08 ] H 5 J: 0 <i!tJi«ii 

[09] *«Bjt^l,#Ji^7^n«jtffi«S®*ffitfc 
30 v^TfM$<il,3S:®«ffi«SOTW=5rIS&S^-r0-C& 

[010] i^mRmtm^'r'aimsmm^m.i.z 

fcV^T, K»<7)MaitfflV>iifl.l.*Mlil^&*-t0-C 

[011] m^mmk Lxmm-ftm^'f^mm 

cn-mi^-tmmmmx'h t . 

[0 1 2 ] H 1 1 izfptm^Mimm&^^i' h)i-i 

[013] ^itm^k ixmmti.m^i'uimm 
40 -in?:irstmmmmx-h?>. 

[ a 1 4 ] H 1 3 ts^f h)i-i^. 

-tfyyx-ht. 

lo-m. 

2 0-*ft«l!l^ 

2i-^a« 

1 1 o-^mhKit^mt^i-ktsmmimmtf: 
*« 

50 1 2 0-Uyx«Sr«SU>:*« 
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